D£UTSCH£S 




PATENTAMT 



Deatscbe KL: 12 k- 3/02 



AUSLEGESCHRIFT 

1209561 



Amnddctag; 



1209561 
B74720IVa/12k 
18.D«5ember 1963 
27*Iaiu]arl966 



Es ist bekannt> Q^wasserstoSr duich Spalt^ von 
Formamiddampl bd TemperatuxGa oberhalb 360^ C 
unter vemiindertem Druck in Gegenwart von Kataly- 
satoren hemistellen. Als KLatalysator verwendet man 
gmififi derdeutschenPatentsdirift 1 007 303 Fenioxyd, 
dessen sdbldlidie Neb»ireaktioiieQ f drdemde Aktivi-* 
tit in ebenfaUs bdoumter Weise durdi tmlweise oder 
voUstandige Bindung an Siuren. nnter Bildung von 
Salzen, die bdl der gewunsditen Reaktionstemperatur 
bestandig sind, oder dnrdi Kombination mit einem 
Oder mehreren nichtflUditigen Oxyden von ein- bis 
sechswertigen Metallen verdngert ist Die Bindung des 
Feniojcydes kann z. B. diirdi Kieselsiure, Pbosphor- 
sanre, Sdiwrfdsame eif olgen. Das Eisenoxyd kann 
audi als spindlartiges Misdxoxyd mit einem Qxyd 
elnes zwdwertigen MetaBs voiliegen, wobd letzteies 
auch ganz oder tdlweise dmdi Oxyde dn-, did-, vier-, 
f iinf- Oder sechswertiger Metalle ersetzt werden kann. 
Das molare Verhaltnis von Eismoxyd zur Summe 
dieser Oxyde li^ im Berdch von 1:4 bis 4:1, Die 
mit solcben bekannten Katalysatoren errdcfaten 
Cyanwasserstofiansbeixten li^en bd 91 bis 93 Vo* 

Die Lebensdauer d^ Katalysatoren, die z.B. in 
pelletisierter Fonn oder als in Straneimssen ge- 
fertigte Katalysatorkdmer eingesetzt werden, liegt 
bei etwa einem Jabr. Nach dieser Zeit wird die 
Aktivitit zugunsten von Nebenreaktionen so ver- 
schoben, dafi die Ansbeuten an Blansaure erheblidi 
unter 90 7o liegen. Beim Ausban des Katalysators 
aus der Spaltapparatur stellt man fest, daB die 
KlatalysatorkSmer tdlweise in kldne, bis zur Staub- 
feinheit rddiende Partikein zerfallen sind, 

Es wurde nmi gefimden» daB ein solcher Katalysator 
wieder eingesetzt werden kann, wobd er dne lidbere 
Aktivitat als der frisdi eingesetzte bzw, zuvor dnge- 
setzte aufweist^ wenn man den Katalysator nadi Ab- 
f all der Aktivitat aus der Reaktlonszone ausbaut, vom 
Feinkomantdl absiebtundden grdberenAntdl emeut, 
gegebmenf alls nach Eigftnzung der abgesiebten Menge 
des Felnkoms durdi friscben Katalysator, dnsetzt. 

Das Verfahren lafit sich beliebig oft wiederbolen, 
wobd iiberrasdimderweise mit stdgender Wieder- 
holung die Aktivitat des Katalysators ansteigt und bd 
jeweils gjdchen Reaktionszeiten der Anteil an zer- 
fallenen Katalysatorkdmern kleiner wird. Es ist audi 
mo^di, die nadi dem Absidien des Fdnkoms 
feblende Kata^satormenge anstatt durch bisdien 
Katalysator audi durdi von seinem Feinkomanteil 
abgetrennten Katalysator aus anderen Chargen zu 
er^nzen. Bd dem Absieben des Katalysators sollen 
z. B. die KGmer mit einem kldneren Dutchmesser 
als 10 mm entfemt werden. 
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Zuikoxyd-Katalysator, der auf KieselsaurestrSngen 
mit einem durdisclmittlichen Korndurchmesser von 
10 bis 12 mm aufgebiadit ist, wird in die Rohren 

as dnes an sich bdcannten Spaltof ens dngebradit. 
Diese Rdhren sind aus einer Hasenlegierung herge* 
stellt, wie sie in der deutschen Patentschrif 1 1 000 796 
beschrieben ist und die z. B. neben Eisen 13 ^Vo Cfarom, 
l7o Aluminium, 1% Silidum, weniger als 17o 

so Mangan und etwa 0,1^0 Kohlenstoff entbalt. Das 
Formamid wird in bekannter Weise bd eiaem Drudc 
von 95 Torr und dner Tempeiatnr von 390 bis 400''C 
am Ausgaog des Spaltofeos ^spahen. Bd einem 
Foimamidumsatz von 95 bis 977q> der im Laufe eines 

35 Jahres lanesam auf 86 bis 88 7o ^hfSSlt, w^xlen 
anfanglidi 92% Ausbeute an Cyanwasserstoflr erhal- 
ten, S& sich in dieser Zdt auf 87 7o vetmindert. Der 
Widerstand der Katalysatorschidit vergr5Bert sidx 
dabd um etwa 30 Torr. Die zeitlidie Ausbeute^ 

40 Mnderung ist in der Figur als Kurvel daigestdlt. 
In der Figur ist auf der Abszisse die Zdt in Monaten 
laxd auf der Ordinate die Ausbeute an Blau^ure^ 
bezogen auf eingesetztes Formamid^ aufgetragen. 
Beim Entleeren der Rohre wird eine teilweise Ver- 

45 grusung der Katalysatorkomer festgestelit 

Der Katalysator wird nun auf die ursprungliche 
Komgrofie abgesiebt, wobd etwa 25% Fdnantril 
wegfallen. Der abg^rennte Anteil wird duich frisdien 
Katalysator erganzt Unter den glddien Bedingungen^ 

50 wie oben angegebeii, wird anfanglidi eine Ausbeute an 
Cyanwasserstoff von etwa 94 7o erzidt, die im Laufe 
von erst 18 Monaten auf 90 7o zurilckgeht Die zdtr- 



509 780/382 



1 209 561 



lidie Asderung der Katalysatoiaktivitat ist in der 
Figor als Elurvell dai]^sfiellt. Nadi.Abdebea d^ 
Katalysatois der Fdakonmntdl nor nodi bri 
10 bis 157o- Beam drhtea Hnsatz des KatalyBatais 
werden vsntst j^chea Bedingimgea bei dner Yer- 
guchsdauer yon etwa 18 Monatea Ajasbeoten voa 
Qber 94 Vo c^elt, die laii^am aof etwa 90% abfallezL 
Der Abf an der Ausbeate ist in der Figur dorch 
Kurvem veratwtchaplicht Der Kafa^^sator mid 
nacdi dfeser Zeit abgesiebt und das abgietreimte Grob- 
kom ement eingesetzt. 

Der nut dem erfindtmgisgemaBea Yexfahren ver- 
bond^ Fortschritt zeagt sich in efaier a*5hlea 
BlausiiueauBbeiite sowie einer betcScMich vedan- 
gerten Haltbadoeit des berdts wxgesetztesi Kataly- 



VfBS ' gleichzeitig eanea wenig&t Mtfliggii 
KatatyBatorwechsei und gienngpraDi RatalyBatorver- 
brandi bedingt 

^ PataJtanqmiclL: 

Vecfahrea zor HersteOang von Qyanwas^sto? 
dutch Spaltong von Foimanud bei vennindertem 
Drock Tinter Verweadimg an sicb bekannter 
, Katalysatoien, dadnrcb gekennzeicii- 

10 not, daB man nacb Abfall der Elataly^tor- 
aktivxtfit dea Kstaijastar ans der Reaktionszone 
aosbaut, vom Peankomanteil absiebt imd den 
grobecen Antdl ement, gegebeaat e nfalls nadi Er- 
gangriitig des abgesiebten PeinkoxnanteDs doich. 

15 fnsdien Katatyaaeor, dnsetzt 
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Boric ftcid recoyery. James E. Helbig, David O. Nelsen^ 
Robert B. Pennington, and Isaac J. Satteriield ( to Bsso Research 
and Engineering Go.). ^-S. 3.232^704 (CI. 23-149), Feb, 
I960, Appl. March 21* 1962; 5 pp. A process for recovering 
boric acid from a mixt. of reaction, products formed In the oxidii* 
of a naphthenc with O at 100-360* In the presence of boric add, 
meta boric add, boric oxide, an alicyl ester of orthoboric add or 6t 
metaboric acid, or a cycloalkyl ester of metaboric add* The 
mixt. is hydrolyied and the oil and aq. phases scpd. The aq. 
phase Is cxtd. with a cyclic ale. of the same no. of C atoms as the 
naphthene oxidized. Pure boric add is recovered from the aq^ 
phase. Thus, in the oxidn. of cydohexane in the presence of 
cyclohexyl nietaborate at 140-00* and SO^OO psl. with air as the 
source of O, a 15% conversion with 85% selectivity to cyclo- 
hexanol and cydohexanone is obtained. The data on a flow 

diagram ar(^250 g. cyclohexane charge, 158,4 g. oxidn. products 

recovered, of which boric acid «■ 10.6 g. and org, add « 4.0 g.mjof the 
The arat. of mctaborate charged is not given. Similar examples**' SiOf ti 



with cyclooctane and cyclododccane are described, but no quant 
■dajjLflK^ given. Walter G. Toek-It 



countercurrently to the drops* In this Way, ZnO.PcfOi, NiO.- 
PcfQi, BaO.eFesOs, BaPe04» end the ferrites of Co, Cti, Mn, and 
Mo can be made* For example, 77.35 I./hr. of a soln. cont^. 
HCl.l, FeGlt 24, and ZnCls 12 wt. % is sprayed with a pressure 
of 2il kgi/cm.* into the vessel. The gases moving countercur- 
o retitly are at 700* and leave the vessel at 200* . The droplets arc. 
60-200 ft. The particlds coticcted f rom the bottom of the vessel 
consist of ZiiO.Petdi and FeiOi with no ZnO, indicating that the 
starting solh. should have contained more ZnCls- J. SipUes 
Finely divide white metailie oxides. British Titan Products 
_ Co. Ltd. Bclg, 657,470, June 22, 1^5; Brit. Appl. Dec. 24, 
1963; 18 pp. Finely divided white metallic oxides ore prepd. 
by vapor-phase oxidn, of a metal halidc. Thus, the process was 
carried out In a plasma gun, as described in Bclg. 628,095 (CA 
60, 10256c). The water-cooled clccUodcs were a cathode of 
thbriated W and an anode ring of Ti surrounding the front part 
cathode. The app. war mounted oh a vertical, 90 cm. 
tube with a collector for the TiOj at the bottom . A plasma 



arc was struck at 20 v^ aiid 360 aitip. in an utm. of Ar (25 l./miri.). 
L±n nrp glw n. Walter G. ToeMt A gaseous mixt. ofTiGU { 1 mole/min.), O ( 1 .5 mole/min.), AlClj 

Preparation of hydrogen cyanide from formamide. Badlsche (to give 2 wt. '% AhOt in thie TiOi product); and SiCU to give 
Anilin- & Soda-Fabrik A.-G. (by Hans G. Schwarz, Rolf Luehde- 0.25% SiOt in the TiC^ was passed through tlie arc and the re- 

01c), Jan. — sultant TiOs was collected at the bottom of the ittlica tube. The 
whiteness of the product was cbnipared visually with standards. 



mami, and Erwin Hartcrt). Ger. 1>2 Q 9,S61 (CI. C 

27, 1956, Apjl. Dec. 18, 1963; 3 pp. The activity of thie mixed 
oxide catalyst that is used for prepg. HCN by cleavage of HCO- 
NHs can be regenerated by addn. of fresh catalyst. For example^ 
the yield of HCN that can be obtained with fresh catalyst de- 
creases from 92% to <88% after 12 months c/ use. If the finely 
divided catalyst is removed by sifting and fresh catalyst added 
to the residue, the yidd is increased to 04% and the activity, as 
measured by the yield of HCN, is retained for ^18 months. 
MMMMB-Miw T. C. Ichniowski 

Hydrogen fluorid e . 



M. A. SVrcbkov, A. M, Gus'kov, I. A 
Galanin, G. P. Machin,_and X.^ S. Sidorovit 



Robert R. Brooks 
Composite of potassium permanganate and activated alumina. 
Robert C. Lincoln and Harry E. Osment ( to Kaiser Aluinintira & 
Chemical Corp.). U:S. 3,226,332 (CI. 252-184). Dec. 28, 1965. 
Aijpi. Jan. 14, 1965; 3 pp. A scmicaicined AliOi was uniformly 
impregnated with. aq.-KMnOf solh., granulated, and dried. 
Bayer AIsOi.3HsO was partially calcined preferably by passing 
through a high-temp, gas flame, to a transition form of AUOt 
capable of partial rehydration, and sprayed witli KMiiO^^ soln. 



(CI. C 016), Nov. 2, 1965, Appl. Oct..26, 1963. HF is prcpd, by 
'. dccompn. of fluorspar with HsSO« at 160r280*. followed by thcr- 
I ma! treatment of the resulting mass at 280^i(XX)' (preferably at 
: 700*). From ByuL JzohreU i Tovarnykh Zndkov 1965(22), 23. 
I MGCL 
! Extraction of iron from aqueous HiPO« solutions. Israel 
! Mining Industries-Institute for Research and Development. 
I Neth, Appl. 6,501,914 (CI. C 016), Aug. 23, 1965; Israeli Appl. 
j Feb. 20, 1964; 14 ppi HjPO# for pharmaceutical and feeding 
i purposes was obtained by extg. the Fc''^ salts, dissolved in the 
j decompn. liquid of phosphate rock, with a suitable solvent before, 
i working up as described in Neth. Appl. 107,371. Aliphatic 
; ales. (e.g. isoamyl ale. hcxonol, octahol), ketones (e.g. diiso* 
• butyl ketone, cydohexanone), and esters (e.g. amyl acetate). 

arc suitable extn. solvents. Another solvent with a dielec. const. 
. of 27-45 may be added. On the whole, the addn. of PhNOi to 
the solvent lessens the concn. of H1PO4 in the ext. Moreover, 
" in the case Of a mixt. of isoamyl ate. and PhNC)i, the concn. of 
■ Fe in the cxts. increased and was max. at a mol. ratio PhNOj/ 
' isoamyl ale. of 0.3. The small amt. Of HiPO^ present in the 
org. ext. can be recovered after rcdn. of the Fe«* to Fe"*"* by extn. 
with water or by pptn. The org. soln. of H|PO« returns to the 
process^ Thus, the dccompn. liquid mixed with a recycling - 
FeCh-contg. add ext. gave a liquid contg. PjO» 104, HCl 61.5, 
CaGli 290, Fe 4. and HjO 825 g./I. One vol. of this soln. was 
extd. by 0.1^.2 vol. isoamyl ale. in a multistage mixer-scttlcr 
app. The org. ext. contained 17.6 g. Fe/1. and -10.7 g. VtCh/U 
The remaining add solh. contained 0.07 g. Fc/1. and lOQ g. 
PjO»/l. The HiPOi dissolved in the org. ext. was removed by < 
liquid-liquid extn. with an acid FcCli soln. The FcGU was re- 
moved by washing with water. The solvent obtained returned 
to the production cycle. J. G. Van der Elst 

Determinttlon of the degree of depletion of sulfuric sidd. 
Scientific-Research and Planning Institute on Complex Automa-. 
tion of the Petrol etm and Chemical Industry (by M.I. Afan- 
as'ev, S. Ya. Zvanskh. E. M. Glotser. and V. D. Lyapichcva). 
U.S.S.R. 176,714 (CI. G Oln). Nov. 17, 1965, Appl. April 4, 
1964. To speed up the detn. and to avoid the efTect of org. 
impurities on the accuracy, the degree of depletion of HtSO* is 
detd. from the change in temp. as. a result of the reaction taking ( 
place upon the mixing of HySOi and HiO in a 1:1 ratio. From 
ByuL ItobreL i Tovarnykh Znakov 1965(23), 58. NSCL 

Aluminum hydroxide. Petroleum Scientific Research Insti- 
tute (by E. M. Breshchenko, L. I. Ogloblina. V. E. Varshaver, 
and V. G. Remixov). U.S.S.R. 176.273 (CI. C 01/). Nov. 2. 
19(j6i Appl. Dec. 3, 1962. In a continuous process for prepg. 
AI(OH),, freshly pptd. Al(OH)f, after setUing and filtration, 
was spray dried and then, washed by a known technique. FrOm 
ByuL Jzobret. i Tmrnykh Znakov 1965(22), 24. MGCL 

Mixed metal-oxides. State of Israd. Keth. Appl. 6,402^639 
(CI. C Olf ), Sept. 14, 1965, Appl. March 13, 1964; 10 pp. This }^ 
product of the ferrite-typc can be made by spraying a soln., sus- 
pension, slurry, or melt, contg. metal cations which can form the 
mixed oxide and I or more anions, which can form thermally de- 
composable salts with the metals; into the top of a cylindrical 
reaction vessd. At the bottom, hot gas is blown in and moves 



U.S.S.R. 176,263 In a tumbling mill. Good lioditliznlion occurred. To insure 



desired d. and strength, the noduleis were partially rehydrated by 
holding in an oven. The nodules were then dried to prevent 
excess rehydration. E.g., coarse AUOj.SHtO was c&lcihed to a 
loss on ignition of 6-10%, ground to 66-77% minus 326 mesh iand 
impregnated with 85 g./I. KMnO* soln., (giving 2.5% MnO^" 
on a dry baslis in the product). Rehydration was performed by 
holding the nodules for 8 hrs. at 95*. The pr*>duct is an acti- 
vated-alumina support uniformly impregnated with oxidizing agent 
KMnOf. The spherical shape is.suitcd. for use in treating fluid 
strearris:. H. N. Halvorson 

- Bisniuth and molybdenum oxides. M. A. Dalin, R. I. Shcn- 
derova, and G. G. Akopova. U.S.S.R 176,257 (CI. B 01/). 
Nov. 2. 1965. Appl. May II, 1962. To recover the title oxides 
from the dust of a Bi-Mo catalyst, the latter is treated with 
NaOH. The resulting Di hydrbxide ppt. ia converted to the 
nitrate and oxide by known teehniqucs; the filtrate i.s treated 
3 with HjS, and the Mo thio salt formed is decbmpd. with H3SP4 
with subsequent calcining of the M0S2 to the oxide. From ByuL 
IzobrcL i Tovarnykh Znakov 1965(22). 21 . MGCL 

Litharge. National I^ad Co. Neth. Appl. 302,482 (CI. C 
Olg), Oct: 25^ 1965; U.S. Appl. Dec. 28, 1962; 15 pp. Molten 
lead, 500-522 kg./hr., is dispersed in 114-130 kg. PbO at 400- 
-60" by a highrspccd stirrer (300 rpm.) in a modified Barton reac- 
tion vessel, contg. a baffle plate^ while excess air for the oxidn. 
is fed through a tube to the bottom of the vessel. A part of the 
reiictor product is entrained with the excess air leaving the roac- 
tOr, is cobicd, and feci ro a cyclone where the heavier mcluiUc 
r Pb particles are rempycd from the bottom and returned to the 
reactbri while the lighter, findy divided PbO particles arc taken 
from the top aiid led into a settling chamber. The product thus 
obtained has ah av. diam. f)f 6 p. bulk d. 1.22-1.53 g./cc. acid 
absorption no. 160-80, metallic Pb <2%, and contains 0.11 X 
10'* partideis/cm'. Jock J. Weber 

Calcium boride. Ural Scientific-Research (^heniicul Institute 
(by A. P. SapHko). U.S.S.R. 176.271 (CI. C 015), Nov. 2. 11X55. 
Appl. April 1, 1963. The title compd. is prepd. by reducing Ca 
borate with C-contg. substances by highrtcmp. caldnuiion of the 
charge components and subsequent leachiiiK of the sintered mass. 
The components, taken in stoichiometric amts.., are calcined at 
1400-1600* for 4 hrs. at a residual pressure of 0.1--00 mm. Hg, 
followed by the usual treatment of the sintered mass. From 
ByuL ItobreL i Tovarnykh Znakov 1965(22). 24. MGCL 

Crystalline alumlnoslUcate . Socony Mobil Oil Co., Inc. 
Neth. Appl, 6,502,333 (CI. C 016), Aug. 30. 1965, U.S. Appl. 
Feb. 27, 1964; II pp. This compd. was prepd. from a Si-conlg. 
'xerogd or from a xerogel based on SiOa and AlzOi. Thus, a 
ciyst. aluminosilicate was prepd. from a reaction mixt. contg. 
NaiO:SIOi (mble ratio .between oxides 0.25:1 to 2:1), SiOt> 
AltO, (2:1 to 60: 1), HfO:NaX> (15:l to 300: 1) whereby at least 
a part of the SiOs or SiOi and AlsOi was obtained from a xerogd. 
A xerogd contg, an aq. soln; of an alkali metal hydroxide ( NnOH 
or Na alumitiate) was added to the reaction mixt. which was 
then subjected. to a hydrothermal reaction (60~121*)Iong enough 
to form the title compd. For example, 3 g. caldned SiOi-AlfOi 
xerogd powder contg. AltOi 9.6 and SiOi 00.5 wt. % was mixed 
with 2.5 cc. NaOH (40%) and 10.6 cc.. H>0. The mixt. was 



